Expressed protein ligation. Method and applications.
The introduction of noncanonical amino acids and biophysical probes into peptides and proteins, and total or segmental isotopic labelling has the potential to greatly aid the determination of protein structure, function and protein-protein interactions. To obtain a peptide as large as possible by solid-phase peptide synthesis, native chemical ligation was introduced to enable synthesis of proteins of up to 120 amino acids in length. After the discovery of inteins, with their self-splicing properties and their application in protein synthesis, the semisynthetic methodology, expressed protein ligation, was developed to circumvent size limitation problems. Today, diverse expression vectors are available that allow the production of N- and C-terminal fragments that are needed for ligation to produce large amounts and high purity protein(s) (protein alpha-thioesters and peptides or proteins with N-terminal Cys). Unfortunately, expressed protein ligation is still limited mainly by the requirement of a Cys residue. Of course, additional Cys residues can be introduced into the sequence by site directed mutagenesis or synthesis, however, those mutations may disturb protein structure and function. Recently, alternative ligation approaches have been developed that do not require Cys residues. Accordingly, it is theoretically possible to obtain each modified protein using ligation strategies.